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As the capability of the space transportation Vehicles (STV's) expand to

meet the requirements for future space exploration and utilization, the

effects of rarefied hypersonic flows will play a more significant role in

defining the aerodynamic and aerothermodynamic performance of STV's. This is

particularly true of the low lift/drag aeroassisted STV's where aerobraking

occurs at relatively high altitudes and high velocity. Because of the

limitations of the continuum description as. expressed by the Navier-Stokes

equations and the difficulties of solving the Boltzmann equation, the

particle or molecular approach has been developed over the last three decades

for modeling rarefied gas effects. The direct simulation Monte Carlo (DSMC)

method of Bird is the most used method today for simulating rarefied flows.

The DSMC method provides a direct physical simulation as opposed to a

numerical solution of a set of model equations. This is accomplished by

developing phenomenological models of the relevant physical events. The DSMC

method accounts for translational, thermal, chemical, and radiative nonequi-

librium effects. The present discussion will review the general features of

the DSMC method, the numerical requirements for obtaining meaningful results,

the modeling used to simulate high temperature gas effects, and applications

of the method to calculate the flow about an aeroassist flight experiment

vehicle (AFE). The AFE simulates a geosynchronous return while entering the

Earth's upper atmosphere at approximately I0 km/s. Results obtained usin 8 a

general 3-D code are presented for the more rarefied portion of the

atmospheric encounter (altitudes of 200 to 100 km) emphasizing surface,

flowfield, and aerodynamic characteristics of the AFE. Finally, results

obtained using axisymmetric and I-D versions of the code are presented for

lower altitude conditions.
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